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UNITED STATES PATENT OFFICE.

CHARLES CUNO, OF MERIDEN, CONNECTICUT.

GAGH FOR HHBIGA’I‘WG meumwm.

No. 859,921,

Bpecifieation of Lattem Patent.
* hpplication filsd April 5, 1607, Berial No. 356,600,

‘Patented July 16, 1907.

~ Be it known that I, Casnies CUNO, 2 citizen of the
United States, residing it Meriden, county of New

Haven, Connecticut, have invented certain new and

useful Improvements in Gages for Indicating Liquid-
Levels, of which the following is & full, clear, and ex-
act description. -

My invention relafes to an iﬁlpfﬂﬁe{i gﬁge for register-

ing__liQtiid levels, the inventiom being. of particular:

uii‘lity in connection with liguid fuel tanks for.use 1
automobiles, the indicator proper being so placed 28
to always be in sight 10 the driver-whe may, al any no-

mént, ascertain the quantity of fuel remaining in the

storage reservoir. |

Broadly speaking, the invention com prehends among
the essential clements, a storage tank, a receptacie
having a gage tube therein, and a liguid in said latter
receptacle which preferably.is anti-freezing and harm-
legs.
duct, and in said air duct iz an equalizing device ar-
ranged to compensate for variations in temperature, 50
that under il conditions and in all seasons, the zage

will register accurately, The indicating fuid e acted

npon by the pressure of the air from the tunk. Asthe
liquid in the storage tank varies in leved, the aiv dig-

placement thersin also varies. This is utilized to

vary the displacement of the liguid in the receplacie,

so that it will rise or fall in the gage tube to indicaie
correctly the level in the tank, Sinece a nsc of 100°
Fahrenheit will produce an expansion of air of sub-

stantially twenty-three per cent., it {cliows that the
indicator will not register accurately vndsr all condi-

- tions without a suitable compensating device 18 ei-

ployed to allow for this change by expansion. 1o
that end, my invention always inciudes, at a suitable

point in the air system or duct, a compensating device

which will correct this change by expansion automat-
ically, thys cotrecting what would otherwise be a fatal
defect. § |

In the accompanying drawings-—Figure 1 is & dia-
grammatic view of my invention; Fig. 2 is a vertical,
sectional, relatively enlarged view in elevation of-the
compensator; Fig. 3 is a sectional view taken at right
angles io the plane of Fig. 2 of the same parts; Figs. 4
and B are siinilar sectional views, showing the interpal
parts in a slightly diffcrent position resppeetively.

1 is a storage tank fur containing the hquid.

2 is the indicaior revepiacle, also containing Auid,
preferably of a nen-freezing, harmless nature.

3 is a pipe extending from the outside of tank 1, into |

the same and well toward the hottom.
4 iz an indicator tube, preferably transparent and
suitably graduated, although the gradustions are of

minor importance. This tube 4 extends from the out- -

Between this tank and the receptacle is an alr

aside of the receptacie 2; into the same and well toward
the bottom thereof. .

5 is a tube connected at one ‘end of what I term the
temperature controlled compensator 6. -~ ¥ |

7isa pipe-lea{ling from the compensator 6 to the up-
per part of the receptacle 2, by preferenice. Suitable
connections will be, of course, provided:to make the
several joints air-tight. o .

8 iz a pipe leading from the upper end of tube 4 back
to the receptacle 1.. - - | |

9 is a stopper for filling opéning in tank 1. The tubes
7 and 8 are preferably of very much smaller CTOBS-BEC~

tional area than the tube 3. The tube 4 is als; pref-
erably slightly laiger in cross-sectional area than tube

3, and preferabiy larger than tube 7,

Broadly, the operation of the apparatus is as follows:
Assuming the tank 1 is empty, the receptacle 2 will
contain a flaid that will substantially fill the same and
not project into the exposed portion of the graduated
tube 4, or at least not above that point therein wherein

its presence indicates that the tank is emopty; AS

tank 1 is filed and the liquid Iovel therein raised, air
b

in ths tub? 3 will be displaced and forced through pipe

5. - gempdrature controlied compensaior b, pipe 7, nto

seceptucle 2. As the volume of air increases in recep-

izcle 2. the liguid therein will be forced up into the
tube 4. _
that the iank 1 is half full, and when full it will indi-
cate that the tank 1 isaleo full.  In order to permit the
tnbe 4 fo be made very short and compact, the cross-
sectional capacity of the same should be enlarged rela-
tively to the cross-sectiopal capacity of tube 3, as will
be seen, suitable allowance, of course, being made for
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When this tube 4 is half full it will indicate

85

the slight compression in aly thal may occur. Dhuring

changes in temperature the volume of air in the air-
pipe system and above the liquid levels in both recep-

cacles. would vary considerably, in fact, to such a de-

gree aa to render the indicator useless, were it not for
the wrovision of the compensating device 6, which
provides a collapsible and expansible chamber auto-
maticaily operating with variations in temperature W
care for these changes in air volume due to changes in
tempersture: | |
The preferable construction of the compensator 18
=8 {ollows, reference being had to Figs. 2, 3, 4 and 9:
§ is the exteriot wall of the compensator, as before. 10
is & collapsible expansion chamber of suitable material,

coming end outgoing ends of the air pipes 5 and 7, re-
spectively, The cross-sectional capacity of the cham-

ber 10 i preferably greater than the cross-sectional

capacity of air pipes 5 and 7. Within the expansion
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. for example, rubber.” This chamber, preferably tu-
| bular in form, is connected at opposite ende to the in-
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chember 10 are two epring expander plates 11—11 -
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- the expansion chamber collapsed, as it would be during,

2.

which separate the walls of the tube and tend to push
them apart, These spacer plates, as I term them, not
only prevent. the walls of the expansion chamber from
adhéring, but likewise serve to open or expand the
game to increase the volumetric capacily. 12—12 are

- outside pttesser plateﬂ preﬁ.,rably provided on oppu-

site sides of the expansion chamber 10. Riveted or

sunta,hly fastened to the-back of these platus 12 are strips

13—13. " The plates 12+-12 are preferably metal, while
the atrips 13—13 are preferably hard rubber, or similar

material, which has a co-eflicient ¢xpansion substan-
1,13,111 dlﬁereut {from the material of the plates 12——12.
At or near ih{wppnmte end of each of the sirips 13—13
are bearings 14-—14: These hearings may be secured
by a screw 15 (as shown in Fig. 3) and may be adjusted
up and down for the purpose liereinafier described.
These bearings 14 snngly fit against the inner walls of

the casing 6, and, as will be seen, the upper and lower

ends of the expansion chamber 10 are substantially
clqséﬂ, save at the edges of the spring expander plates
11-—11. The passage through the expansion chamnber
is never, of course, entirely closed but the internal

capacity of the same is varied automalically by the

bowing of the plates 12--12.- As the tewperature
lowers; the Etrlps 12—13 wifl ‘tend to straighten out,
thus collapsing the expansion chamber and reducing
the internal capacity of the same.  In-ihe same way,
when the temperature rises, the plates 12—13 will tend
to bow outwardly and the expander springs 11-—11 will
opell the expansion chaniber 10, increasing its internal

- capacity. This bowing of the strips 12-—13 is the re-

sult of the difference in the co-efficient of expansion,
rubber, for example, expanding much more rapidly
than steel; héfice, since said strips 1213 are riveted
together, the sbove bowing effect is hound to resylt
from chang®s in temperature, In Ifig. 4 I have shown

. eold weather, this section being taken approximately

e,

midway between the ends of the compensator.
Fig.'5 I have shown the expansion chamber 10 as
opened up, as it would appear in hot weather, to com- |

In

pensate for the expansion of air. The elfective part
of the compensating strips 12—13 lies between the ful-
crums or bearings 14 al opposite ends. 11 is, therefure
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merely necessary to vary the position of gaid bearings,
moving them. nearer together or farther apart, to get
an effective adjustiment.

This indicator 18 équally adapted for tanks 1n which

a pressure of air is provided above the liquid in the
storage tank. If atmospheric pressure only is em-

' ployed, the tube 8 may he dispensed with, in which -

event a suitable vent would be provided in the tank 1,
for example, by merely boring a small hole in the stop-
;ber 9, It a higher pressure is employed in tank 1, such
"pressure will be balanced on the liquid level in recep-
tacle 2 and pipe 4 by reason of the pipe 8, so that no
liquid, will he forced through pipes 3, 5 and 7 into the
receptacie 2, containing the indicator fluid.

What 1 ('Lum 15— |

1. In a liguid jevel indicating device, a storage. tank,
fulwe projecting into the same amd well fowards the hotiom
thereaf, n receplacte, an Indieator tube projecting (here-
from and well (owards the hoittomy of the samegcan air-pije
connerting (he aforesaid fTubes, and a4 {emperature con-
frolled compensai{or in suaid air .

2oIn a Figuid level lndieating gage, o storage tank, 0
receptacie for containing an indicating (uid, and indicntor
tube projecting into said recepiaecte at a peint below the
liguid tevel theyein, an air connection hetween said reeep-
fncie and the interior of the tank, aud a temymer ature con-
[rolled cotvensaior in ki i connection.

A, o oan appauratus of the charactor deseribed, o storagn
(apk, a wage ioclhuding a sight-glass amd o receptacie for
contnining an indieating Haid, a
fwoeen said tank and receptacle, a
comprising a collapsible chamboer,
a1 conlracting the same, 1::1;*'1:1h]e with changes in temper-
alure. | |

d.In oa liguid level indicating gage for storage lnnkh,
i Ktorage Lm]{ noreceptacle “for containing an indicating
fluid, a afr conduit arranzed to connect the interior of
safd receplacle with the tank, and a temperature controlled
expausion chaniber in sald air conduit. |

5. In a liguid leveld
storage tank n receptacle for containing an indicating
fluid, an air conduit arranged to connect the interlor of
said receplacle - with the tank, and a temperature cen-
trolled expansion c¢hiamber in sald air conduit, 'said com-
pensalor expansion chambeyr  including a collapsible con-
duit, means tor expanding the same from the inside, and
menng for compressing the same from the outside.” .

CHAS. -CUNO.

compensator therein

Withedges :
K, C. WILCOX,
13. C‘._ ROCERS.)

vnewmadic conduait be-

ard means for expanding

indicating gape for storage tanks, n
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